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(54) ELECTROMAGNETIC WAVE SHIELDING MATERIAL AND ELECTRONIC 
APPARATUS HAVING DISPLAY FUNCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electromagnetic shielding material 
having an excellent electromagnetic shielding effect. 

SOLUTION: One or a plurality of flat nonaqueous electrolyte secondary batteries 
2 are provided for the electromagnetic shielding material. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electromagnetic shielding materialwherein it has two or more thin 
nonaqueous electrolyte secondary batteries characterized by comprising the 
followingand said two or more thin nonaqueous electrolyte secondary batteries 
are arranged so that a winding direction of said electrode group may turn to a 
uniform direction. 
A container. 

An electrode group which was stored in said containerintervened a separator 
between an anode and a negative electrodeand was wound around flat shape. 
Nonaqueous electrolyte held at said electrode group. 

[Claim 2]The electromagnetic shielding material according to claim 1 wherein said 
container is formed from a film material with a thickness of 0.5 mm or less 
containing a metal layer and a resin layer and said nonaqueous electrolyte 
contains gamma-butyrolactone. 

[Claim 3]Display-function loading type electronic equipment providing an 
electromagnetic shielding material characterized by comprising the followingand 
satisfying following the (1) type. 
A central processing unit. 
A display part. 

It is arranged at the back of said display partand is one piece or two or more thin 
nonaqueous electrolyte secondary batteries. 

100<=XA^<=50000 (1) 

Howeverin the aforementioned (1) formulasaid X is the clock frequency (MHz) of 
operation part of said central processing unitand said Y is the capacity (Ah) of 
said thin nonaqueous electrolyte secondary battery. 
[Claim 4]The display-function loading type electronic equipment comprising 
according to claim 3: 

A container formed using a 0.5 mm or less-thick film material with which said thin 



nonaqueous electrolyte secondary battery contains a metal layer and a resin 
layer. 

An electrode group stored in said container. 

Nonaqueous electrolyte which is held at said electrode group and contains 
gamma-butyrolactone. 

[Claim 5]Display-function loading type electronic equipment comprising provided 
with a display part: 
A container. 

An electrode group which was stored in said containerintervened a separator 
between an anode and a negative electrodeand was wound around flat shape. 
Nonaqueous electrolyte held at said electrode group. 

[Claim 6]Clajm 3 or display-function loading type electronic equipment given in 5 
paragraphswherein occupation areas of an electromagnetic shielding material of 
the back of said display part are not less than 20% and 90% or less. 
[Claim 7]When the number of thin nonaqueous electrolyte secondary batteries 
contained in said electromagnetic shielding material is pluralityan opposing area 
on said back of a display part for every one thin nonaqueous electrolyte 
secondary batteryThe display-function loading type electronic equipment 
according to claim 3 or 5 being within the limits of 0.02 or more and 0.8 or less 
when area of the back of said display part is set to 1 . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to display-function loading type 
electronic equipment provided with an electromagnetic shielding material and 



said electromagnetic shielding material. 
[0002] 

[Description of the Prior Art]Nowthe rechargeable lithium-ion battery provided 
with nonaqueous electrolyte is commercialized as a rechargeable battery for 
portable devicessuch as a cellular phone. The porous film is used for the organic 
solvent in which this rechargeable lithium-ion battery dissolved the lithium cobalt 
oxide (LiCo02) as positive active materialand dissolved lithium salt in a carbon 
material and nonaqueous electrolyte as negative electrode active materialand the 
separator. Slimming down of nonaqueous electrolyte secondary batteries 
including a rechargeable lithium-ion battery is considered with slimming down of 
a portable device in recent years. 

[0003]By the waythe importance of the measure against an electromagnetic 
wave is increasing by the rapid spread of digital instrumentsand since the clock 
frequency in CPU of the latest personal computer has reached 1 GHz or moreit 
waits eagerly for the new measure against an electromagnetic wave replaced 
with the present measure against an electromagnetic wave. 
[0004] 

[Problem(s) to be Solved by the lnvention]The purpose of this invention tends to 
provide display-function loading type electronic equipment provided with the 
electromagnetic shielding material which is excellent in an electromagnetic wave 
screening effectand this electromagnetic shielding material. 
[0005] 

[Means for Solving the ProblemJAn electrode group which an electromagnetic 
shielding material concerning this invention was stored in a container and said 
containerintervened a separator between an anode and a negative electrodeand 
was wound around flat shapelt has two or more thin nonaqueous electrolyte 
secondary batteries which have nonaqueous electrolyte held at said electrode 
groupand said two or more thin nonaqueous electrolyte secondary batteries are 
arranged so that a winding direction of said electrode group may turn to a 
uniform direction. 



[0006]According to such an electromagnetic shielding materialit is possible to 
make an electromagnetic wave screening effect high. If it arranges so that it may 
turn [ winding direction / of an electrode group ] to a uniform directiona operation 
effect between the neighborhood between rechargeable batteries can be 
optimizeda broadband and the quantity magnetic loss characteristic can be 
raisedand a high electromagnetic wave screening effect can be realized. For 
examplewhen it arranges so that a winding direction of an electrode group may 
become the same about two rechargeable batteriesif an electromagnetic wave 
screening effect in case the number of a rechargeable battery which constitutes a 
shield material is one piece is set to 0.5an electromagnetic wave screening effect 
by 3, If two rechargeable batteries are arranged so that winding directions of an 
electrode group may differ mutuallyan electromagnetic wave screening effect will 
be set to 1 . 

[0007]ln an electromagnetic shielding material concerning this inventionan 
electromagnetic wave screening effect can be made high by forming said 
container of said thin nonaqueous electrolyte secondary battery from a film 
material with a thickness of 0.5 mm or less containing a metal layer and a resin 
layerand making said nonaqueous electrolyte contain gamma-butyrolactone. 
Since it can control that gas is emitted in a rechargeable battery when 
temperature of a shield material risesit is avoidable that a shield material 
changes at the time of a rise in heat (bulging etc.). 

[0008]The 1st display-function loading type electronic equipment concerning this 
invention is arranged at the back of a central processing unita display partand 
said display partand possesses an electromagnetic shielding material provided 
with one piece or two or more thin nonaqueous electrolyte secondary 
batteriesand satisfies following the (1) type. 
[0009] 

100<=X/Y<=50000 (1) 

Howeverin the aforementioned (1) formulasaid X is the clock frequency (MHz) of 
operation part of said central processing unitand said Y is the capacity (Ah) of 



said thin nonaqueous electrolyte secondary battery. 
[0010]Herecapacity (Ah) of a thin nonaqueous electrolyte secondary battery 
means theoretical capacity (design capacity) of a thin nonaqueous electrolyte 
secondary battery. 

[0011]According to such 1st display-function loading type electronic 
equipmentinfluence of a human body on electromagnetic waves by which it is 
generated from electronic equipment is mitigableand since a noise becomes 
difficult to be in a cell outputa battery characteristic can be stabilized. Since a 
power supply of electronic equipment serves as an electromagnetic shielding 
materialit is not necessary to provide a space for electromagnetic wave shields 
separately in electronic equipmentand a miniaturization of apparatus can be 
attained. By arranging an electromagnetic shielding material at the back of a 
display partSince it can avoid that a nonaqueous electrolyte secondary battery is 
heated by generation of heat of CPU or a data recorder part and radiation 
efficiency of a rechargeable battery can be made highit can stop that a cycle 
characteristic and a discharge characteristic of a nonaqueous electrolyte 
secondary battery carry out heat deterioration. 

[0012]ln the 1st display-function loading type electronic equipment concerning 
this inventionas said thin nonaqueous electrolyte secondary batteryA container 
formed using a film material with a thickness of 0.5 mm or less containing a metal 
layer and a resin layerAn electromagnetic wave shielding effect of an 
electromagnetic shielding material can be made high by using a thing provided 
with nonaqueous electrolyte which is held at an electrode group stored in said 
containerand said electrode groupand contains gamma-butyrolactone. Since it 
can control that gas is emitted in a rechargeable battery when temperature of a 
shield material risesit is avoidable that a shield material changes at the time of a 
rise in heat (bulging etc.). 

[0013]The 2nd display-function loading type electronic equipment concerning this 
inventionAn electrode group which it was stored in a container and said 
containerand intervened a separator between an anode and a negative electrode 



and was wound around flat shape in display-function loading type electronic 
equipment provided with a display partAn electromagnetic shielding material 
which was provided with two or more thin nonaqueous electrolyte secondary 
batteries which have nonaqueous electrolyte held at said electrode group and to 
which a winding direction of said electrode group of two or more of said thin 
nonaqueous electrolyte secondary batteries is equal to a uniform direction is 
arranged at the back of said display part. 

[0014]According to this 2nd display-function loading type electronic 
equipmentinfluence of a human body on electromagnetic waves by which it is 
generated from electronic equipment is mitigable. Since a power supply of 
electronic equipment serves as an electromagnetic shielding materialit is not 
necessary to provide a space for electromagnetic wave shields separately in 
electronic equipmentand a miniaturization of apparatus can be attained. By 
arranging an electromagnetic shielding material at the back of a display 
partSince it can avoid that a nonaqueous electrolyte secondary battery is heated 
by generation of heat of CPU or a data recorder part and radiation efficiency of a 
rechargeable battery can be made highit can stop that a cycle characteristic and 
a discharge characteristic of a nonaqueous electrolyte secondary battery carry 
out heat deterioration. 

[0015]ln the 2nd display-function loading type electronic equipment concerning 
this inventionsaid container of said thin nonaqueous electrolyte secondary 
batteryAn electromagnetic wave screening effect can be made high by forming 
from a film material with a thickness of 0.5 mm or less containing a metal layer 
and a resin layerand making said nonaqueous electrolyte contain gamma- 
butyrolactone. Since it can control that gas is emitted in a rechargeable battery 
when temperature of a shield material risesit is avoidable that a shield material 
changes at the time of a rise in heat (bulging etc.). 

[0016]the [ the 1st concerning this invention - ] ~ in display-function loading type 
electronic equipment of twoan electromagnetic wave shielding effect of an 
electromagnetic shielding material can be made still higher by making an 



occupation area of an electromagnetic shielding material of the back of said 
display part not less than 20% and 90% or less. 

[0017]the [ the 1st concerning this invention - ] - in display-function loading type 
electronic equipment of twowhen the number of thin nonaqueous electrolyte 
secondary batteries contained in said electromagnetic shielding material is 
pluralityAn electromagnetic wave shielding effect of an electromagnetic shielding 
material can be made still higher by carrying out an opposing area on said back 
of a display part for every one thin nonaqueous electrolyte secondary battery 
within the limits of 0.02-0.8when area of the back of said display part is set to 1. 
[0018] 

[Embodiment of the lnvention]Hereafterthe suitable embodiment of this invention 
is described in detail based on an accompanying drawing, since the embodiment 
described below is a suitable example of this inventiondesirable various limitation 
is attached technicallybut the range in particular of this invention is not restricted 
to these gestaltenas long as there is no statement of the purport that this 
invention is limited in the following explanation. 

[0019]Hereafteran example of the electromagnetic shielding material concerning 
this invention is explained with reference to drawing 1 - drawing 4 . 
[0020]The electromagnetic shielding material 1 is provided with the cell group by 
which the thin secondary battery 2 like a thin (flat) nonaqueous electrolyte 
secondary battery (for examplea thin rechargeable lithium-ion batterya thin 
lithium secondary batterya thin lithium polymer secondary battery) was 
connected to three-piece series. The positive electrode lead 3 and the negative 
electrode lead 4 of each thin secondary battery are connected to the protection 
circuit 5. 

[0021]Said thin nonaqueous electrolyte secondary battery 2 is provided with the 
following. 

The electrode group 9 which inten/ened and wound the separator 8 around flat 
shape between the anode 6 and the negative electrode 7 as shown in drawing 2 
- drawing 3 . 



Nonaqueous electrolyte held at said electrode group 9. 

The positive electrode lead 3 connected to said anode 6. 

The container 10 for being formed from the negative electrode lead 4 connected 

to said negative electrode Zand the thing which processed the film material into 

saccateand sealing said electrode group 9, 

As for the positive electrode lead 3 and the negative electrode lead 4the tip has 
extended to the exterior of said armor body 10. As for the thickness X of said film 
materialit is preferred to use 0.5 mm or less. In this electromagnetic shielding 
material Ithe winding direction P of the electrode group 9 has turned to the 
uniform direction. Although the electromagnetic shielding material 1 may be used 
[ unreserved ]shown to drawing 1 mentioned aboveafter having been stored by 
the resin case etc.it can also be used. 

[0022]According to the electromagnetic shielding material 1 concerning this 
invention which was explained abovesince the winding direction P of the 
electrode group 9 of the thin nonaqueous electrolyte secondary battery 2 is 
arranged with the uniform directionan electromagnetic wave screening effect can 
be made high. If the field which has a maximum area of the rechargeable battery 
2 is made to counter an electromagnetic wave sourceit is possible to make an 
electromagnetic wave screening effect still higher. 

[0023]Hereafterthe anode 6the negative electrode 7the separator Snonaqueous 
electrolyteand the sheathing material 10 are explained. 
[0024] 1) the anode 6 - this anode is suspended to a suitable solvent in a 
conducting agent and a binder at positive active materialand is produced by 
applyingdrying and pressing this suspended solid in charge collectorssuch as 
aluminium foilfor example. 

[0025]As for said positive active materialvarious oxides and a sulfide are 
mentioned. For examplemanganese dioxide (Mn02)a lithium manganese multiple 
oxide (for exampleLiMn204 or LiMn02)Lithium nickel complex oxide (for 
exampleLiNi02)a lithium cobalt multiple oxide (LiCo02)A lithium nickel cobalt 
multiple oxide (for exampleLiNii-xCox02)A lithium manganese cobalt multiple 



oxide (for exampleLiMnxCoi-x02)a vanadium oxide (for exampleV205)etc. are 
mentioned. Organic materialssuch as conductive polymer material and a disulfide 
system polymeric materialare also mentioned. Among positive active materialthe 
lithium manganese multiple oxide whose cell voltage of desirable one is high 
(UMn204)Lithium nickel complex oxide (LiNi02)a lithium cobalt multiple oxide 
(LiCo02)They are a lithium nickel cobalt multiple oxide (LiNio,8Coo.202)a lithium 
manganese cobalt multiple oxide (LiMnxCoi-x02)etc. 

[0026]As said conducting agentacetylene blackcarbon blackblack leadetc. can be 
mentionedfor example. 

[0027]As said binderpolytetrafluoroethylene (PTFE)polyvinylidene fluoride 
(PVdF)fluorine system rubberetc. are mentionedfor example. 
[0028]As for the compounding ratio of said positive active materiala conducting 
agentand a binderit is preferred to use the range of 80 to 95 % of the weight of 
positive active materials to 20 % of the weight of conducting agentsand 2 to 7 % 
of the weight of binders. 

[0029]2) The negative-electrode 7 aforementioned negative electrode is 
produced by being suspended to a suitable solventandfor exampledrying [ apply 
them and ] and pressing negative electrode active materiala conducting 
materialand a binder in metallic foilssuch as copper foil. 
[0030]As said negative electrode active materialfor example A lithium metala 
lithium alloy. (For exampleLi4Ti50i2)etc. metallic oxidesTiS2 (for examplean 
amorphous tin oxidation thingW02Mo02etc.)and a lithium ion can be mentioned 
for occlusionthe carbonaceous material to emitetc. Especiallycarbonaceous 
material is preferred. Since the negative electrode containing this carbonaceous 
material can improve the charge and discharge efficiency of a negative electrode 
and it can make small negative-electrode resistance accompanying charge and 
dischargeit can improve substantially the cycle life and output characteristics of a 
nonaqueous electrolyte secondary battery. 

[0031] As said carbonaceous materialblack leadisotropic graphitecorkscarbon 
fiberspherical carbonresin baked carbonpyrolysis vapor-phase-epitaxy carbonetc. 



can be mentionedfor example. Especiallysince the carbon fiber which used the 
mesophase pitch as the raw materialand the negative electrode containing 
spherical carbon have high charging efficiencythey can improve a cycle lifeand 
they are preferred. The radiate thing of the orientation of the carbon fiber which 
used the mesophase pitch as the raw materialand the graphite crystals of 
spherical carbon is preferred. The carbon fiber which used the mesophase pitch 
as the raw materialand spherical carbon are producible by carbonizing for 
exampleby heat-treating raw materialssuch as a petroleum pitchcoal tarand 
resinat 550 ** - 2000 **or graphitizing by heat treatment of not less than 2000 **. 
[0032]As for said carbonaceous materialit is preferred that spacing doo2 of the 
field (002) of the graphite crystals obtained from an X diffraction peak is in the 
range which are 0.3354 nm - 0.4 nm. As for said carbonaceous materialit is 
preferred that the specific surface area by a BET adsorption method is more than 
0.5-m2/g. The more desirable range of said specific surface area is more than 1- 
m2/g. 

[0033]As said binderfor example Polytetrafluoroethylene (PTFE)Polyvinylidene 
fluoride (PVdF)an ethylene-propylene-dlene copolymer (EPDM)a styrene 
butadiene rubber (SBR)carboxymethyl cellulose (CMC)etc. can be used. 
[0034]3) As the separator 8 aforementioned separatorthe nonwoven fabric made 
of a synthetic resina polyethylene porosity filma polypropylene porosity filmetc. 
can be mentionedfor example. 

[0035]4) The liquefied nonaqueous electrolyte prepared by dissolving an 
electrolyte in a nonaqueous solvent as the nonaqueous electrolyte 
aforementioned nonaqueous electrolyteThe gel nonaqueous electrolyte which 
composite-ized the polymer materialthe nonaqueous solventand the 
electrolytethe solid nonaqueous electrolyte which made the electrolyte hold to a 
polymer materialthe inorganic solid electrolyte which has lithium ion 
conductivityetc. can be mentioned. Especiallyit is preferred to use liquefied 
nonaqueous electrolyte with the various characteristics. 
[0036]As a nonaqueous solventcan use a publicly known nonaqueous 



solventand Cyclic carbonatesuch as ethylene carbonate (EC) and propylene 
carbonate (PC)lt is more preferred than cyclic carbonate and cyclic carbonate to 
use the nonaqueous solvent which makes a subject a mixed solvent with the 
nonaqueous solvent (the following 2nd solvent) of hypoviscosity. 
[0037]As the 2nd solventfor example Dimethyl carbonatemethylethyl 
carbonateChain carbonatesuch as diethyl carbonategamma- 
butyrolactoneDimethoxyethanediethoxyethaneetc. are mentioned as chain 
ethersuch as a tetrahydrofuran and 2-methyltetrahydrofuranas acetonitrilemethyl 
propionateethyl propionateand cyclic ether. 

[0038] Especially as said nonaqueous solventthe thing containing gamma- 
butyrolactone is preferred. The nonaqueous electrolyte containing such a 
nonaqueous solvent can improve the stability under lithium ion conductivity and 
hot environments. It is desirable to use the mixed solvent of ECBLECPCBL and 
ECBLVC and ECPCBLVC and ECDEC and ECand PC and DEC as a 
nonaqueous solvent especially. As for the rate of an abundance ratio of EC in 
said six kinds of mixed solventsit is preferred respectively that it is within the 
limits of 10 - 50 volume %. 

[0039]As for the volume ratio of gamma-butyrolactone (gammaBL) in a 
nonaqueous solventwhen using the thing containing gamma-butyrolactone 
(gammaBL) as a nonaqueous solventit is preferred to carry out more than 50 
volume % of the whole nonaqueous solvent. Since nonaqueous electrolyte 
provided with such a nonaqueous solvent has high thermal stabilityit can control 
the abnormal heat generation of a cell and can improve safety more. Since the 
gas yield at the time of an elevated temperature will increase if the volume ratio 
of gammaBL is made into less than 50 volume %there is a possibility that it may 
become difficult to control that an electromagnetic shielding material blisters. 
Since the volume ratio of cyclic carbonate becomes high relatively when the 
solvent mixed with gammaBL is cyclic carbonate (for exampleethylene 
carbonate)solvent viscosity becomes highconductivity falls and a charge-and- 
discharge cycle characteristic and big current discharging property fall. As for the 



volume ratio of gammaBL in a nonaqueous solventsince there is a possibility that 
the reaction of a negative electrode and gammaBL may arise and a charge-and- 
discharge cycle characteristic and safety may fall when the volume ratio of 
gammaBL exceeds 95 volume %it is preferred to carry out within the limits of 50 - 
95 volume %. As for the more desirable range of the volume ratio of 
gammaBLmore than 55 volume % is below 75 volume %. The effect which 
controls the generation of gas at the time of high temperature storage as it is this 
range becomes higher. 

[0040]As an electrolytealthough alkali salt is mentionedespecially lithium salt is 
preferred. As lithium saltlithium hexafluorophosphate (LiPF6)Lithium-borofluoride 
(LiBF4) and arsenic lithium hexafluoride (LiAsF6)lithium perchlorate 
(LiCI04)trifluoro meta-sulfonic acid lithium (LiCF3S03)etc. are mentioned. In 
particularlithium hexafluorophosphate (LiPFe) and lithium borofluoride (LiBF4) are 
preferred. 

[0041 ]As for the dissolved amount to said nonaqueous solvent of said 
electrolyteit is preferred to be referred to as 0.5-2 mol / L. 
[0042]5) the container 10 - as a film material which constitutes this container 
lOFor exampleresin made filmssuch as a metallic film and thermoplasticsthe 
complex film (for examplelaminate film of composition of having covered with a 
resin layer like thermoplastics one side or both sides of the metal layer which has 
flexibility) containing a metal layer and a resin layeretc. can be mentioned. 
Especiallythe laminate film is lightweightits intensity is highand since it can 
prevent invasion of the moisture from the outside and can make the shielding 
effect of electromagnetic waves higher furtherit is desirable. 
[0043]Said metallic film can be formed from aluminumironstainless 
steel nickeletc.for example. 

[0044]The resin layer which constitutes said complex film can be formed from 
thermoplasticsfor example. Polyethylenepolyolefine like polypropyleneetc. are 
mentioned as this thermoplastics. Said resin layer can be formedrespectively 
from one kind of resinor two or more kinds of resin. 



[0045]The metal layer of said complex film can be formed from 
aluminumironstainless steelnickeletc.for example. Said metal layer can be 
formed from one kind of metalor two or more kinds of metal. Especiallyit is 
desirable to form from the aluminum which can prevent the water entry inside a 
cell. 

[0046]Closure of the container produced using said complex film is made with 
heat sealingfor example. For this reasonto the inner surface of a containerit is 
desirable to arrange thermoplastics. As for the melting point of said 
thermoplasticswhat is in the range of 140 ** - 250 ** still more desirably not less 
than 120 ** is preferred. Polyethylenepolyolefine like polypropyleneetc. are 
mentioned as said thermoplastics. Since the sealing strength of a heat seal part 
becomes highit is desirable for the melting point especially to use not less than 
150 ** polypropylene. 

[0047]As for the thickness of a film materialit is preferred to use 0.01 mm or more 
and 0.5 mm or less. This is based on the following reasons. When the thickness 
of a film material shall be less than 0.01 mmthere is a possibility that the intensity 
of a container may become insufficient. On the other handit is not so preferred 
from a viewpoint of slimming down and the weight saving of a rechargeable 
battery that the thickness of a film material exceeds 0.5 mm. The more desirable 
ranges of the thickness of a film material are 0.05 mm or more and 0.3 mm or 
less. 

[0048]As for the thickness of a rechargeable batteryit is preferred to use 0.1 mm 
or more and 5 mm or less. This is based on the following reasons. When cell 
thickness shall be less than 0.1 mmthere is a possibility that the intensity of a 
rechargeable battery may become insufficient. On the other handwhen cell 
thickness exceeds 5 mmthere is a possibility that the volume energy density of a 
rechargeable battery may become low again. The more desirable ranges of cell 
thickness are 0.5 mm or more and 4.5 mm or less. 

[0049] Although the flat form electrode group which intervened and wound the 
separator around flat shape was used between the anode and the negative 



electrode in drawing 1 mentioned above - drawing 3 The flat form electrode group 
which carried out the plural laminates of an anodea separatorand the negative 
electrode in this orderand the flat form electrode group which intervened and 
bent the separator between the anode and the negative electrode may be used. 
[0050]ln drawing 1 mentioned above - drawing 3 although the example applied to 
the thin nonaqueous electrolyte secondary battery jDrovided with the saccate 
container was explainedit is applicable also like the thin nonaqueous electrolyte 
secondary battery provided with the container of closed-end cylindrical shape or 
closed-end rectangular pipe type. The container of closed-end cylindrical shape 
and closed-end rectangular pipe type can be formed from aluminumironstainless 
steelnickeletc.for example. 

[0051]Subsequentlydisplay-function loading type electronic equipment provided 
with the electromagnetic shielding material concerning this invention is explained. 
An example of this display-function loading type electronic equipment is shown in 
drawing 4 - drawing 5 . 

[0052]The notebook computer 11 as display-function loading type electronic 
equipmentThe hinge region 16 which connects the 1st main part (upper casing) 
13 provided with the display part 12the keyboard inputting device part 14 and the 
2nd main part (lower casing) 15 provided with the central processing unit (CPU) 
which is not illustratedand said 1st main part 13 and said 2nd main part 15 is 
provided. Said 1st main part 13 is provided with the following. 
As shown in drawing S it is the display part 12. 

The electromagnetic shielding material 17 arranged at the back of said display 
part 12. 

The case 18 which adjoins said electromagnetic shielding material 17. 
A liquid crystal display (LCD) can be adopted as said display part 12for 
exampleand a back lightthe circuit board (not shown)etc. are built in it. 
[0053]Said electromagnetic shielding material 17 is provided with 2 sets of cell 
groups which connected the three thin (flat) nonaqueous electrolyte secondary 
batteries 2 in series. The anode 3 and the negative electrode 4 of the each 



second cell 2 are connected to the protection circuit 5. The field which has a 
maximum area of the each second cell 2 has countered with the back of the 
display part 12. The winding direction P of the electrode group of the each 
second cell is equal to the uniform direction. The keyboard inputting device part 
14a DC-DC convertera hard disk drivea PC Card slot (not shown) other than a 
central processing unit (CPU) which were mentioned above are built in said 2nd 
main part 20. The external interface (not shown) for connecting a mousea 
printeretc. is attached to the back side side of said 2nd main part 20. 
[0054]Since the field which the winding direction P of the electrode group of the 
rechargeable battery 2 which constitutes the electromagnetic shielding material 
17 has turned to the uniform directionand has a maximum area of the 
rechargeable battery 2 has countered with the back of a display part according to 
such display-function loading type electronic equipmentan electromagnetic wave 
shielding effect can be made high. The electromagnetic shielding material 17 can 
attain the miniaturization of electronic equipment rather than establishing 
independently the part and electromagnetic shielding material which serve as the 
power supply of electronic equipmentand a power supply. By arranging the 
electromagnetic shielding material 17 at the back of the display part 12Since it 
can avoid that the nonaqueous electrolyte secondary battery 2 is heated by CPU 
in the 2nd main part 15or generation of heat of a data recorder part and radiation 
efficiency of the rechargeable battery 2 can be made highit can stop that the 
cycle characteristic and discharge characteristic of the nonaqueous electrolyte 
secondary battery 2 carry out heat deterioration. 

[0055]As for said display-function loading type electronic equipmentit is preferred 

to satisfy following the (1) type. 

[0056] 

100<=XA^<=50000(1) 

Howeverin the aforementioned (1) formulasaid X is the clock frequency (MHz) of 
the operation part of said central processing unitand said Y is the service 
capacity (Ah) of each of said thin nonaqueous electrolyte secondary battery 2. 



[0057]When XA^ is made into less than lOOthere is a possibility that a noise may 
be in a cell output and a battery characteristic may become unstable. On the 
other handwhen XA" exceeds SOOOOthere is a possibility that it may become 
impossible to acquire a high electromagnetic wave shielding effect in the 
electromagnetic shielding material 17. The more desirable range is 
500<=XA^<=10000. 

[0058]ln said display-function loading type electronic equipmentit is desirable to 
make the occupation area of the electromagnetic shielding material 17 of the 
back of said display part 12 not less than 20% and 90% or less. It is because 
there is a possibility that it may become impossible to acquire a high 
electromagnetic wave shielding effect in the electromagnetic shielding material 
17 when an occupation area separates from said range. The more desirable 
ranges of an occupation area are not less than 25% and 80% or less. 
[0059]ln said display-function loading type electronic equipmentwhen the 
opposing area with said display part 12 back for said every one thin nonaqueous 
electrolyte secondary battery sets area of the back of said display part 12 to lit is 
preferred to carry out within the limits of 0.02 or more and 0.8 or less. It is 
because there is a possibility that it may become impossible to acquire a high 
electromagnetic wave shielding effect in the electromagnetic shielding material 
17 when the opposing area at the time of setting back area of a display part to 1 
separates from said range. The more desirable ranges of the opposing area at 
the time of setting back area of a display part to 1 are 0.05 or more and 0.6 or 
less. 
[0060] 

[ExampleJWith reference to the drawing which mentioned the desirable example 
of this invention above hereafterit explains in detail. 

[0061](Example 1) The electrode group was produced by intervening between 
the anode containing an active material like a lithium content multiple oxideand 
the negative electrode which contains occlusion and the carbonaceous material 
to emit for a lithium lonand winding a separator around flat shape between. 1.5 



mol / L dissolution of tetrafluoride lithium borate (LiBF4) were done at the mixed 
solvent (mixture product ratio 40:60) of ethylene carbonate (EC) and gamma- 
butyrolactone (gammaBL)and liquefied nonaqueous electrolyte was prepared. 
On the other handthe laminate film with a thickness of 0.1 mm which covered 
both sides of aluminium foil with polypropylene was preparedthis was fabricated 
to saccateand it was considered as the container. The electrode group of said flat 
shape was stored to thisand hot press was performed. 

[0062]Subsequentlyafter performing vacuum drying to the electrode group in the 
bag made from said laminate filmPour in said liquefied nonaqueous 
electrolytehave drawing 2 mentioned above by heat sealing an opening in a bag 
after the positive electrode lead and the negative electrode lead have extended 
to the exterior of the bag made from a laminate filmand the structure shown in 
Sand thickness at 3.6 mm. The theoretical capacity Y assembled the thin 
nonaqueous electrolyte secondary battery of 1 Ah. 

[0063]By connecting the obtained rechargeable battery to three-piece seriesthe 
winding direction of the electrode group was made into the uniform directionthe 
rechargeable battery was arrangedby connecting a protection circuit to a positive 
electrode lead and a negative electrode leadthe cell group was constructed and 
built and the electromagnetic shielding material was obtained. 
[0064] It has the structure shown in drawing 4 mentioned aboveand the clock 
frequency X of the operation part of a central processing unit prepared the 
notebook computer of 1000 (MHz)and at the back of a display partsaid 
electromagnetic shielding material has been arranged so that the field which has 
a maximum area of a rechargeable battery may counter with the back of a 
display part. The occupation area of the electromagnetic shielding material of the 
back of said display part was 20%. When area of the back of said display part 
was set to Ithe opposing area (in this caseequal to the area of the field which 
has a maximum area of a rechargeable battery) on the back of a display part for 
every one rechargeable battery was 0.2. 

[0065](Comparative example 1) The electromagnetic shielding material of the 



same composition as Example 1 was prepared except making into the 
neighboring winding directions and reverse of an electrode group of a 
rechargeable battery the electrode group winding direction of the thin 
nonaqueous electrolyte secondary battery located in middle among three thin 
nonaqueous electrolyte secondary batteries which constitute an electromagnetic 
shielding material. 

[0066](Comparative example 2) One thin nonaqueous electrolyte secondary 
battery of the same composition as Example 1 was preparedand it was 
considered as the electromagnetic shielding material. 
[0067]About the electromagnetic shielding material of Example 1 and the 
comparative examples 1 and 2in an electromagnetism dark room. One surface of 
an electromagnetic shielding material is irradiated with the electromagnetic 
waves up to 30 MHz - 1 GHzthe electro-magnetic-radiation noise of the level 
obtained at 300-800 MHz which penetrates an electromagnetic shielding material 
is measuredand the result is shown in the following table 1. Howeverthe winding 
direction of the electrode group of three rechargeable batteries which constitute 
the electromagnetic shielding material of Example 1 in this examinationThe 
winding direction of the electrode group of a rechargeable battery located in the 
both ends of the three rechargeable batteries which constitute the 
electromagnetic shielding material of the comparative example land the winding 
direction of the electrode group of the rechargeable battery which constitutes the 
electromagnetic shielding material of the comparative example 2 were mixed. 
[0068] 
[Table 1] 

[0069](Example 2) By changing the theoretical capacity Y of a thin nonaqueous 
electrolyte secondary battery into 0.8Ahthe notebook computer of the same 
composition as Example 1 mentioned above was prepared except changing the 
value of XA^as shown in the following table 2. 



[0070](Example 2) By changing the theoretical capacity Y of a thin nonaqueous 
electrolyte secondary battery into 1.5Ahthe notebook computer of the same 
composition as Example 1 mentioned above was prepared except changing the 
value of X/Yas shown in the following table 2. 

[0071](Example 3) By changing the theoretical capacity Y of a thin nonaqueous 
electrolyte secondary battery into 2Ahthe notebook computer of the same 
composition as Example 1 mentioned above was prepared except changing the 
value of XA^as shown in the following table 2. 

[0072](Example 4) The notebook computer of the same composition as Example 
1 mentioned above was prepared except changing the value of X/Yas shown in 
the following table 2 by setting theoretical capacity Y of a thin nonaqueous 
electrolyte secondary battery to 1 Ahand changing the clock frequency X into 
10000. 

[G073](Example 5) The notebook computer of the same composition as Example 
1 mentioned above was prepared except changing the value of X/Yas shown in 
the following table 2 by setting theoretical capacity Y of a thin nonaqueous 
electrolyte secondary battery to 0.1 Ahand changing the clock frequency X into 
5000. 

[0074](Example 6) By changing into six pieces the number of the rechargeable 
battery which constitutes an electromagnetic wave shieldthe notebook computer 

of the same composition as Example 1 mentioned above was prepared except 
changing the occupation area of the electromagnetic wave shield of the back of a 
display partas shown in the following table 2. 

[0075](Example 7) By changing into nine pieces the number of the rechargeable 
battery which constitutes an electromagnetic wave shieldthe notebook computer 
of the same composition as Example 1 mentioned above was prepared except 
changing the occupation area of the electromagnetic wave shield of the back of a 
display partas shown in the following table 2. 

[0076](Example 8) By changing into 12 pieces the number of the rechargeable 
battery which constitutes an electromagnetic wave shieldthe notebook computer 



of the same composition as Example 1 mentioned above was prepared except 
changing the occupation area of the electromagnetic wave shield of the back of a 
display partas shown in the following table 2. 

[0077](Example 9) By setting to 0.5Ah theoretical capacity Y of the rechargeable 
battery which constitutes an electromagnetic wave shieldand changing the 
number of a rechargeable battery into nine piecesExcept changing the opposing 
area on the back of a display part for every one rechargeable batteryas shown in 
the following table 2the notebook computer of the same composition as Example 
1 mentioned above was prepared. 

[0078](Example 10) By setting to 1.5Ah theoretical capacity Y of the 
rechargeable battery which constitutes an electromagnetic wave shieldand 
changing the number of a rechargeable battery into six piecesExcept changing 
the opposing area on the back of a display part for every one rechargeable 
batteryas shown in the following table 2the notebook computer of the same 
composition as Example 1 mentioned above was prepared. 
[0079](Example 11) By setting to 3Ah theoretical capacity Y of the rechargeable 
battery which constitutes an electromagnetic wave shieldand changing the 
number of a rechargeable battery into three piecesExcept changing the opposing 
area on the back of a display part for every one rechargeable batteryas shown in 
the following table 2the notebook computer of the same composition as Example 
1 mentioned above was prepared. 

[0080](Comparative example 3) The publicly known notebook computer with 
which an electromagnetic shielding material is not carried and the battery pack of 
the thin nonaqueous electrolyte secondary battery is built in the 2nd main part 
(lower casing) was prepared. The ferrite material has been arranged as an 
electromagnetic shielding material at the back of the 1st main part (upper casing) 
of this notebook computer. 

[0081 ]The average value of the level which measured the radiated noise up to 30 
MHz - 1 GHz in the anechoic chamberand was obtained at 300-800 MHz about 
the notebook computer of Examples 1-11 and the comparative example 3 is 



made into an electronnagnetic wave screening effect. The level obtained by the 
comparative example 3 is set to 1 by an electromagnetic wave screening effect. 
A result is shown in the following table 2. 
[0082] 
[Table 2] 

[0083]As for the notebook computer which carries the electromagnetic shielding 
material of Examples 1-1 lit turns out that an electromagnetic wave shielding 
effect can be made high compared with the comparative example 3 so that 
clearly from Table 2. 
[0084] 

[Effect of the InventionJAs explained in full detail aboveaccording to this 
inventiondisplay-function loading type electronic equipment provided with the 
electromagnetic shielding material by which the electromagnetic wave screening 
effect has been improvedand this electromagnetic shielding material can be 
provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] ' 

[Drawing 1] The mimetic diagram showing an example of the electromagnetic 
shielding material concerning this invention. 

[Drawing 2] The partial notch perspective view showing the thin nonaqueous 
electrolyte secondary battery of drawing 1 . 

[Drawing 3] The sectional view showing the thin nonaqueous electrolyte 
secondary battery of drawing 1 . 

[Drawing 4] The mimetic diagram showing an example of the display-function 
loading type electronic equipment concerning this invention. 



[Drawing 51 The exploded view showing the 1st main part (upper casing) 
contained in the display-function loading type electronic equipment of drawing 4 . 
[Description of Notations] 
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flJoTC^^o «/c. BijfB^2tD*<*2 0lCti. hukEL/c 

KA^^egP 1 4SU-cJ'*SQS^M (CPU) 
tDffitcDC-DC3>/\*-^^ /X-Fx-r^^ K^'T 

pc*-KXP'yi-# (El5^Lfet^)««rtil^nT 
t^5o H^JfHm2(7)*^*2 0©^g:^fJfM^i:^i. 

[0 0 5 4] iia)j:5mTT^iEiii6saa^^«is§icj:n 



2 (Og:*:®S^Wr SSmT^gSgpcDWaiSiflRl LT 
l^^yc46^ aiS)fi->-;U Hm^iS < 1 5 il iltf^Tt 
?)o S/c. ffiSS;^->-;l/K«1 7{im?:i|g§(7)ffl;/^^^ 

«aa[;fii/-;uK«i 7■|y^m.7^<mws^^ 2mm\zmm.i£ 
ici^z.t\z^'). t¥i\^m.mn--kmis, 2 2 to w 1 
5p^(DCP\i'^9-^iimmm.^(r>Rmz^^)iimiE^ 
^(D^^m-^zitiy^H'i. t'^-D-:m}^2(Dmm)}m 

[0 0 5 5] miimTrMmmmmmi'mmit. tib 

(1) iC^-;iS-r§Jl<!:6W$Lt\ 
[00 5 6] 

1 OO^X/Y^50000 (1) 

fiL. BuiB (1) fCtcfci^T. mtEximtE'p^^mm 
m(D)^msii(Dmim',m (mhz) mmyitmi^ 
mmtmmmm-'!fim)^2<r>wi.mmm. (ah) t^^o 

[0 0 5 7] X/Y^1 OO^j^SlCfSt. y-fXjb^ffi 

X/Y*^5 0 00 0^®;^^<»:x K« 

5etn*i«*«o cl:U»SLl^®Hti. 5 0 0^X/Y^1 
0000T-*§o 

[0 0 5 8] mtim7rs^mmmmm^m^{zisy.^T. m 
mm^Mm.^ 1 2 cDwa<7)ffli®)^?v-iu 1 7 ©iw 

2 0%J.X±x 9 0%J.:(Tlc-r§iI<!:i)^M$ LL\ 
t5W®i|l*^B5fB®H=&^n§<!:, ®BS;«'>-;U Kttl 7 

5%Ji(±. 8 0%J-XTTfeS„ 
[0 0 5 9] BiJlBa5^^tE^§lg^a^^t§^Cfcl^T. M 

§B»^^>4<mftiS-:^m>i!! 1 momtmTjkmm^ 1 2 

^a<!:(D*J|pl®«li. HUiBS/T^^figp 1 2£DW®0®a 
^ItLfcl^ltO. 0 2J.X±x 0. 8i:AT(DmmP^izt 

cDSitfRjHaA'^HuiBSH^^ti^ <*:> mSi->-;U m 1 

ll^))l«tlRlS«®J:y»$Ll^iEHli, 0. 0 5J.X±^ 
0. 6J.XTT-feSo 
[0060] 

[006 1] (mmm^) ^j^'^ht^m^mit'^o^ 



y (kBL) (OS^jg^ (;l^flti«Jt$4 0 : 6 0) 

my-yitt^'ymv'F'yh (l i BF4) ^1. st/u/ 
LmmLTmmmnmmmmLtco -15. 7;u~- 

':>Am®M®^*°U3''Pb°U>rS^/c»*0. 1 mm 
[0 0 6 2] mti^^^^-hy^ii/ixWio^mf^ 

-;U-r§iI<!:lcJ:U. HijjiliL/cl212. 3 lOT^TtiJi^W 
Ji?*^ 3 . 6 mmT\ Sli§»Y3b> 1 A h (OMMt^ 

[0 0 6 3] i#eti/c=;:X:m5il!^3fflii5iJicjg^-rsii 

§ C i led; 'J ffla>i6^^3^/c:T> K«=&?f 

[0 0 6 4] lUKELZ-ciaAics^f i^ii^&^u 'I'^iaa 

IIE(D-;SSgI5(7)l!)f^Jl;jS?iijX;()^ 1 0 0 0 (MHz) (D/ 



Li^) ti. 0. 2T-*ofco 
[0065] (ibSJ^iJI) KW^^fig-r S 

3<i0»s#f7j<ffi«sz:^ffi>ft©-5-5. sei'tcfag-rs 
[0066] (ib^ijij 2 ) ^ss^^j 1 1 mmtj:mf&mm 

Ltco 

[0067] mmm i ^x}ttm\ i , 2 (Dnm^&^y-)^ 

F*^^^:■^l^Tv SliliiSlcTs «lS;^f->-;U Kl:*©-:^ 

(DSatc 30MHz~iGHz ^T'(omm)BL^m^u 

Ktt^iiii LT < 5300~800MHz 

mm^ijfRit. itmm 1 ^>aBS;^->-;u m^mmt 
s 3 <Ba)z:;^«jft©-5 -soiss^ictea-r 
®P(DjiiHi7D iR) t . imm 2 (Dmm&iy-j\^ m^mm 

[0068] 

[gi] 







wm<o 

mm 


mmsL 

(e. u. ) 




3 




3 




3 




1 (jl¥S) 




1 


mm^t 


0. 5 



[0 0 6 9] mmm2) mm$^7i(.mmm-Amm<Dm 

Ltco 

[0 0 7 0] {mmm2) mm$mmmm-:kmm(om 
fii*TBBa2(c5^-rd;atc^M-r§c:tJ.x^tt. mjel 

[007 1] (^jg^^ij 3 ) mm^mmmm-'kmmcDm 
m^m.Y^2Ahizmwt^;:tiz^^j. x/vcom^ 

TIB* 2 tC/T^r d: 3 tc^M-r 5 C <!: W^li. 15x6 LfcH 

[0072] mmm 4 ) 7j<«ft?M=;^ca>ti(Dg 
mmmv^ 1 a h u ^oa^^^jsift 10000 

tcSSfS UtizjzV. X/ Y©<S^TIB«2 tC/T^f J: 



[0073] (njgfiij 5 ) mm$^7icmmm-:kmm(Dm 
mmmv^o. ^ auizu f^^wii^mymx^^soo 
oic^M-rsctfCcfey, x/Y(7)<i3&TiBa2tC/T^-r 

[0 0 7 4] immme) s?s>^?->-;u K^^m-r-s- 

oizmwt^ztimii:. mi^Ltcmmm-i tmmisim 
[007 5] (mmm 7 ) mfiSifi?->-;u k^j^j^-t^^ 

a)1liS©m?iiSi/-;U KO(&Wiia«TfBa2 icg^f J: 

[0076] mmm a ) sbsj^v'-;!/ F^^ifig-r ^= 
^k'mymmmMmizmmt^ztizj:^. mm^m 



[0077] immm 9 ) mm^&'y-iu K^^imf § - 

t^ntimit. mmLtcmmm^ tmmjimmy- 
[0 0 7 8] immm 1 o) mm&i/-i\^ i^'^mmt^ 

«/T^gag|5W® <!:03<f|Pi®:K^Tf3a 2 tC/Trt J; ^ icS 

M-r^ji<hJ.xii-ii. wMLtcmmm-i t^mrimm/ 

[0079] (iisinjij 1 1 ) mm6ii/-)i h^mm^ 
-■kny&ommmm y 3 a h ic l. ts^^-^kmyfiKom 



[0 0 8 0] (i±^^j3) mm&iy-ii^mti^mm^n 

a— SJ(0ll1 (±';r— (DW®lcaB£;5-> 

[0081] mmm i ~ 1 1 su-tb^^jijBiDy- h^zi 
>^fa-^^^:ol^T^ ffiJSsg^icTB omh z~i gh 

z$T-<DSif*ify'fX;&iiJ:tU 3 0 0~8 0 0MHzT 
3b\ J:b^15lJ3T1f6n/cUA:;U^afiS;]gigg55(J!,^7-i ^ 

[0082] 

[«2] 





X/Y 
(MHzi'Ah) 


(%) 




mmm 




1 000 


20 


0, 2 


1. 45 




1^50 


20 


0. 1 


1. 5 




500 


20 


0. 2 


1. 4 




1 0000 


20 


0. 1 


1. 3 




5 0000 


1 0 


0. 1 


1. 3 




1 000 


40 


0. 2 


1. 4 




1000 


6 0 


0. 2 


1. 5 


mmu 


1000 


80 


0. 2 


1. 6 




2000 


25 


0. 0 2 


1. 5 


10 


667 


60 


0. 5 


1. 7 


mm 
11 


333 


90 


0. 8 


2. 0 


itS«5»J3 1 - 


1 00 


1 


1 



[0 0 8 3] S2*^60^6A^^<i;3ic. mmm^--^ i 

[00 84] 

[n 3 ] mi (omm^7kmmm-:mm^7ji-rmmm. 



3- iEii';-F> 

4- -g1i'j-K. 
•5-«iiiHiiK. 
6-iE®x 

1 0 

1 i-y-h^n>ea-^, 

1 2 •••ss^^Maj. 

1 3-micD*^*:. 
1 4-+-7tt-KA:^I^Mg|5. 
1 5-m2(D*#: {T'T-i/X^l 
1 7-mfflSifii/-;l/K<, 



[ill] 



mi] 



[US] 



4 3 41 



„ . - -t^ 3 4(3 

M, i 1 i 



9 < 




[@4] 



15] 



2ft^ 4 




#^JI|»JI|ilirtJ$E/h[Pim2BlllSift 4$ 
»^JI|!lJII*0r1^^E/J^IRlM^IBI1Site « 



#^JIISJll«fTt5^E'jN(R)^2IBl 1 Sift i|* 

F^-hmn) 5E321 AAOI 6605 6H10 

5H011 AA06 BB03 CC02 CC06 CC10 
KK01 

5H029 AJ14 AK03 AL06 AM03 AMOS 

AM07 BJ02 BJ14 DJ02 EJ01 

EJ12 HJ04 HJ12 HJ19 



